The multidimensional challenges of the 21 st century have forced organizations to develop more sophisticated process management capabilities for maintaining a high level of transparency, efficiency, agility, and control. BPM has emerged as a powerful tool offering a set of structured methods and technologies to implement on-going crossfunctional process management. This puts process modeling capabilities among the most in demand skills in the IT employment market. Consequently, many institutions around the globe started offering degree/training programs in BPM. Yet no consensus has emerged regarding the contents of these academic programs. Taking into account the inherent connections of BPM concepts with IT education and the emerging employment rolls of IT graduate, this paper presents Bloom's taxonomy based learning objectives which may help instructors/institutions to standardize the contents of BPM education of IT under-graduates students.
INTRODUCTION
st century is loaded with multidimensional challenges like, competing in a globalized business environment [1] , keeping pace with innovative technologies [2] , managing exponentially growing information with respect to nature, speed, volume, time, and mode [3] , controlling interorganizational and intra-organizational business processes in real time [4, 5, 6] , optimizing business processes across multisite workplaces [7] , etc. Some other challenges causing a new level of competition concerning skill, quality, and productivity [8, 9] include social & cultural diversity, rapidly changing products and processes, a highly uncertain and chaotic global business environment, etc. These challenges have forced organizations to develop a high level of innovation and more sophisticated process management capabilities [10, 11] .
In today's knowledge driven economies, processes are considered critical assets of organizations as they are central to every activity that organizations perform to improve their efficiency, productivity, agility, and sustainability. These processes can be of different types e.g., knowledge-intensive, complex, tightly coupled with each other, embedded within the procedures and policies. Some processes exist in the form of individual and collective tacit knowledge, and some may embrained within the organizations' communities of practice. For organizations, efficient process management has become essential to enhance their performance and decision making capacity. Consequently, organizations increasingly focus on a process view of management for maintaining a high level of agility, control, and transparency [12] .
The ability to run the business economically and efficiently without compromising quality and customer satisfaction is crucial for progressive organizations. Yet, multi-location organizations face challenges of process replication at different geographic locations. This duplication affects customer services and puts extra financial liabilities as each discrete unit tackles these functions independently [13] . For this, organizations prefer to implement cross-functional processes management approaches instead of managing loosely connected functional components. A holistic approach for cross-functional process management helps organizations to be agile and efficient [14, 15, 16, 9] . The integrated and comprehensive view on business processes was suggested by Michael Porter who introduces the concept of value chain [17] . He highlighted the importance of streamlining operations across various functional units. Later on, Business Process Re-engineering (BPR) emerged as a new wave to enhance organizational efficiency and/or add value. Unfortunately, BPR has failed to produce the desired results as it is a radical, revolutionary, and a one-time undertaking [18] .
In recent years, Business Process Management (BPM) has gain popularity among the business community as a powerful competitive tool [19, 20] . BPM offers a set of structured methods and technologies to implement on-going crossfunctional process management. An increasing number of organizations are trying to embrace BPM. The importance of BPM has also been realized in IT Industry. Barjis [21] has pointed out that poor process modeling causes the failure of many software projects. In the early day's data modeling was the key activity in developing information systems as the focus was on information storage and retrieval. Due to datadriven approaches, business processes were re-engineered to meet technology needs [22] . New management strategies like, Total Quality Management, ISO Standards, Six Sigma, Process-Reengineering, Knowledge Management, etc. exemplifies the emphasis on processes [23] . As a result, the IT industry starts focusing on a more process driven approach and starts developing generic software based on process design for managing operational business processes [22] . This trend has increased the demand of BPM professionals and put process modeling capabilities among the most in demand skills in the IT employment market [24] .
Realizing the importance of BPM capabilities, many universities and professional bodies around the globe have started offering degree and training programs in BPM [25, 26, 27 ]. Yet, no consensus has emerged in defining a common definition, scope, meaning and body of knowledge. Henceforth, different universities and professional bodies use different approaches and contents to strengthen students' BPM capabilities. Nevertheless, a standardize curriculum is required to maintain the quality of BPM educational programs. In the academic world, two approaches are commonly used for developing a standardized curriculum : (i) Bottom-up [28] , (ii) Top-down [29] . The Bottom-up approach liberates teachers to choose the contents for their courses. In contrast, the Top-down approach demands from teachers to follow the defined learning objectives of the course. The Topdown approach is commonly recommended for maintaining quality and follow standards.
Setting up measurable learning objectives of a course is an important aspect of the Top-down approach. It helps teachers to select appropriate contents, activities and assessment techniques to their courses. Bloom's Taxonomy is commonly advocated for setting up the learning objectives of a course. It allows teachers to describe students' degree of understanding, the application of knowledge, and the demonstration of particular skills. Bloom's Taxonomy can also be used to define the level to which teachers want to develop their students' attitudes, values, and interests [30] . Bloom's Taxonomy has been used in many disciplines but research on the application of Bloom's Taxonomy in the teaching of BPM contents has not been done much. In this paper we have addressed this aspect and presented a set of learning objectives to standardize BPM education for IT undergraduates students. Although the scope of our research is narrow, it may provide strong bases to understand the inherent connections of BPM concepts and practices with IT curriculum for standardizing the course contents for a BPM course. The work presented in this paper is a supplement work carried out in connection with the longitudinal study reported in [31] .
BUSINESS PROCESS MANAGEMENT
BPM is an emerging field of study which has grown steadily over recent years. It is creating a noticeable impact on both academic as well as technology driven business world. 
SCOPE OF BPM IN IT JOB MARKET
The emergence of BPM has introduced new roles and responsibilities at different levels [44] . 
RELEVANCE OF BPM WITH IT AS AN ACADEMIC DISCIPLINE
As an academic discipline, BPM is passing through an evolutionary period. It has evolved from two parallel strands: management and technology. From management strand BPM follows 1980's management guru Geary Rummler who advocates for a customer-centric end-to-end process approach and suggests managing those areas which get in the way of efficiency and customer satisfaction. This approach is gaining momentum. An increasing number of organizations have started developing end-to-end process models for potential improvement through analyzing and documenting their key business processes [46] . [48] considers that BPM unifies the previously distinct disciplines of Process Modeling, Simulation, Workflow, Enterprise Application Integration, and Business to Business integration into a single organizational platform or infrastructure.
As an academic discipline BPM is gaining popularity among the academic community. It is offered in many universities across the globe [28] . Professional associations like the OMG Group and ABPMP have offered business process certifications. Delavari [49] gives an overview and comparison of courses offered in Australia. Bandara et. al. [25, 26] discuss the status and challenges of BPM education.
In their book related to various approaches of enterprise systems, Targowski et al. [50] also discuss the scope of BPM. Jaeger et al. [51] discuss the teaching of business process concepts using enterprise systems in a globalized context. Pal & Sen [52] examine the relevance of BPM course in business school curriculum. Similarly, Recker, et al. [53] emphasize on the teaching business process modeling.
CHALLENGES OF BPM EDUCATION
Although, BPM education is gaining popularity globally, academic and training activities related to BPM are not common in Pakistan. Pasha [31] has reported a longitudinal study carried out to investigate the scope, relevance and benefits of teaching a BPM course to undergraduate IT students. The study concludes that BPM concepts and practices have very strong connections with the IT body of knowledge, but the existing curriculum of undergraduate IT programs pays insufficient attention to BPM concepts including, process modeling, design, management, improvement, and inter-organizational processes, etc. The study made recommendations to incorporate BPM body of knowledge in IT undergraduate degree programs' curriculum.
Many recent studies have identified some other common aspects causing problems regarding BPM education. These aspects include lack of textbooks and teaching materials, lack of appropriate BPM skilled professionals in the field, lack of appropriate expertise in the field, lack of resources and opportunities to develop BPM expertise [31, 35, 54, 55, 56] . Although the ABPMP has published the BPM core body of knowledge, but the evolving nature of BPM and associated technologies make it difficult to develop a consensus of what BPM really entails. Academia finds it a challenging to design a standardized BMP curriculum which intends to teach students how to integrate people, technology and processes to produce an agile organization solution.
BLOOM'S TAXONOMY FOR EDUCATIONAL OBJECTIVES
In 1956, Benjamin Bloom [56] defined taxonomy for the classification of learning objectives within an educational setting. Bloom defines six major categories in the cognitive domain: ( i) Knowledge, (ii) Comprehension, (iii) Application, (iv) Analysis, (v) Synthesis, and (vi) Evaluation. In 2000, Anderson, et. al. [57] revised the taxonomy with a new assembly to make it more relevant for 21st century students and teachers. The revised version renamed the knowledge categories and introduced a new category "Metacognitive Knowledge" which involves knowledge about cognition in general as well as awareness of and knowledge about one's own cognition. One key advantage of Bloom's Taxonomy is that it provides a multi-tiered scale to set the educational objectives required to be achieved as students' learning outcomes. These goals can be of three types: (i) knowledge-based goals, (ii) skills-based goals, and (iii) affective goals related to values, attitudes, and interests. In an educational environment, Bloom's Taxonomy provides a convenient way to describe students' degree of understanding, application of knowledge, and demonstration of particular skills. It can also be used to define the level to which teachers want to develop their students' attitudes, values, and interests [58] . Consequently, teachers feel ease in selecting appropriate contents, activities and assessment methods for their courses. Bloom's Taxonomy has been used in many disciplines but research on the application of Bloom's Taxonomy in teaching BPM contents has not been done much. Using Bloom's Taxonomy, this paper has outlined the course objectives of a BPM course for under-graduate IT students. It is believed that these objectives will help academia to standardize the BPM curriculum.
LEARNING OBJECTIVES OF A BPM COURSE
Learning objectives are one of the most important building blocks of any educational program. In higher education, a range of terms are used to describe what learners should achieve at the end of a course/program, like aims, goals, learning outcomes, learning objectives, etc. In this paper, we have adopted the term "learning objectives" to state the observable and measurable behaviours which learners should exhibit at the end of a course/program.
Defining learning objectives offers multiple advantages, including  Make learners aware of what they should achieve  Help teachers to select appropriate contents and associated pedagogy to help learners to achieve  Help teachers to select appropriate assessment and evaluation methods to check what learners have achieved  Help Administration to evaluate quality Defining learning objectives also help teachers to implement Biggs' constructive alignment [59] which advocates for establishing a harmonious association among the contents, pedagogy, and assessment methods to achieve the specified objectives of the course/program. As explained in the previous section, Bloom's Taxonomy provides a multi-tiered scale to set the educational objectives required to be achieved as students' learning outcomes. For the effective teaching of BPM course following learning objectives are suggested depending on various levels of the course which learners are expected to achieve. 
Cognitive (Knowledge objectives)

Psychomotor (Skills objectives)
 Be able to identify key components, processes, activities in a system and recognize their role in a value chain.  Be able to develop different processes, identify similarities and differences among various processes and understand hidden knowledge.  Have skill of relating knowledge from other areas to develop their own models of the world.  Be able to develop different process models using process modeling tools, techniques & BPM notations.  Be able to apply various types of analysis techniques including As-is and To-be process gap analysis, continuous monitoring vs event-triggered analysis, statistical analysis.
Affective (Attitudinal objectives)
 Have the ability to forecast the impact of process changes on organizational performance.  Have the ability to critically evaluate and justify their decisions.  Have the aptitude to manage various aspects of BPM projects including the development & deployment of BPM project team.
As discussed in the previous section, Anderson, et. al. have revised the Bloom's taxonomy with a new assembly to make it more relevant for 21st century students and teachers. It is believed that the revised taxonomy is more appropriate for setting the learning objectives of BPM course. According to revised taxonomy knowledge objectives are listed below: Create A student should be able to perform the following task:  Create new processes, models, or to modify/re-engineer the existing processes and models, and forecast their impact on organizational performance.  Create process diagrams of As-is and To-be process diagrams using BPM notations and conduct a gap analysis.  Devise plan for performance measurement at both enterprise and operational level.  Innovate new ideas for efficient process models.  Generate plans for improvement and forecast their impact on organizational performance.  Create BPMS for an organization using BPMN, Extensible Process Definition Language (XPDL), Business Process Modeling Language (BPML), and Business Process Execution Language.  Innovate new ideas for efficient process models.
Concluding Discussion
Hyper competition in the globalized business world has forced organizations to adopt high levels of innovation and more sophisticated process management capabilities as efficient process management help them to increase their market share, improve their decision making capacity, and enhance their performance. In recent years, BPM has emerged as a powerful competitive tool for organizations. It offers a set of structured methods and technologies to implement on-going crossfunctional process management.
Due to increasing the trend of process oriented IT solutions, computing graduates need to have knowledge about three broad areas: Information Management, Process Management, and ERP Systems. Some of the relevant courses are already included in the existing IT curriculum like Computer Programming, Database Design & Management, Systems Analysis and Design, Software Engineering, Web Engineering. The students also study courses like Principles of Accounting, Principles of Management, Human Resource Management, and Project Management. However, BPM education that aims to enhance students' knowledge and skills in areas like process modeling, design, improvement, and inter-organizational standards and processes, and the role of technology for achieving efficiency can be very beneficial. In parallel, new jobs have also been introduced in the employment market requiring BPM capabilities. Organizations now prefer hiring of IT graduates equipped with process modeling capabilities. This puts BPM among the most in demand skills in the IT employment market.
Realizing the importance of BPM capabilities, many universities and professional bodies around the globe have started offering degree and training programs in BPM. But, due to the evolving nature of the BPM and associated technologies, no consensus has been established to define what BPM really entails. Academia finds it challenging to define the contents of a BMP course which intends to teach students how to integrate people, technology and processes to produce an agile organization solution.
Developing students' cross-functional integration skill and process-centric thinking is central to BPM Education. For this, students need to learn many of the foundational principles through classroom lecture or textbook reading. Practical assignment can promote students understanding so that they can evaluate, analyze, and apply what they've learned through classroom assignments. Yet, setting up the BMP course objectives is a tedious task. Bloom's Taxonomy has been used in many disciplines for setting up course objectives. Using Bloom's Taxonomy, in this paper we have devised a set of learning objectives of BPM course for IT undergraduate students. These objectives may help educators to standardize the curriculum of a BPM course. Yet, careful selection of course contents, delivery and evaluation methods are required from teachers to optimize their students' learning gain.
Regarding the selection of the contents of BPM course, guidelines and recommendations have been made in literature [61] . ABPMP has also recommended a Core Body of Knowledge. Pasha [31] has identified some additional areas like Knowledge Management, Enterprise Architecture, Service Oriented Architecture (SOP), Extensible Process Definition Language (XPDL), Modeling Language (BPML), and Business Process Execution Language. In addition, material from Internet resources can also be used to achieve the above defined objectives. It is believed, that the learning objective presented in this paper will help academia to standardize the curriculum of a BPM course aiming to develop students' BPM capabilities for translating business strategies into information technology solutions.
